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Abstract 
Scientific research has become a collaboration activity which scope goes beyond geographic and cultural frontiers. Scientific collaboration between authors 
and institutions is a differential characteristic of the work research. The increasing on the number of areas and complexity of the research makes necessary the 
cooperation between experts from different specialities in order to interchange knowledge as well as to share and profit high-cost equipment and 
infrastructure. International collaboration is interesting for scientific communities, especially for small ones, as it makes easier to increase capacities and their 
integration on international activities, promoting professional mobility, the visibility and the possibilities of their scientific work. This article presents the 
results of a study on the scientific collaboration through their international publications, between three countries: France, Morocco and Spain.   
 
1 Introduction 
Scientific collaboration can be defined as the work of two or more scientists on a common research project, sharing their effort, their intellectual and physical 
resources. From 1665, when the first work written in collaboration appears, until now, the co-authoring on scientific activities has highly increased. In fact, 
nowadays it is a key component for the optimum research development on some areas1. Bibliometric studies about international scientific collaboration have 
aroused a large interest between scientists due basically to their information potential. They provide scientometric data, which study make possible to 
determine on an accurate way the relation between countries, the main research subjects on these co-authorships, the institutions with more collaboration, etc.   
Scientific collaboration between authors and institutions is a differential characteristic of current research.  In that sense, it is more and more common a higher 
number of co-authorships from authors or institutions. This trend, that was restricted to the areas of sciences and engineering until a short time ago, it is being 
extended, with less intensity, to social sciences and humanities.2,3. On the research communities analyse, the co-authorship is being promoted and deeply 
studied: beneficial effects on different aspects of the scientific activity have been observed, from the researchers training to the visibility of theirs results. 
One of the main problems for communities with basic scientific or economic development is their isolation, at a national and international level. International 
co-authorship is especially interesting for these communities, as it improves their capacity, their integration into international activities promoting the mobility 
of their experts, the visibility and the viability of their scientific work. To be a member of a collaboration network gives the opportunity to the researchers to 
widen their space, to take part on projects development, to improve their methods and techniques, and to publish their work on relevant scientific journals. 
The increasing specialisation and complexity of research, makes necessary, each time more, the cooperation between experts from different specialities, not 
only to exchange their knowledge, but also to share and profit high-cost equipment and infrastructure. Several studies have been carried out about scientific 
collaboration and their benefits1,2, explaining the reasons of cooperation, the beneficial effects on publications quality3, the effects of the EC projects on less 
developed countries4, or the research areas of a country depending on their own interests or the network collaborations established5,6. The aim of this work is 
to study the scientific collaboration of France, Morocco and Spain, through their international articles from 1980 to 2006. 
 
2 Methodology 
Data for this work were obtained from a search to three multidisciplinary databases: AHCI, SCI y SSCI (produced by the Institute for Scientific Information, 
ISI) through the platform “Web of Sciences”. All the articles signed by an institution belonging to one of the three countries were included. Data were 
unloaded to software designed “ad hoc” for this study. 
 
3 Results 
The production of France, Morocco and Spain, from 1980 to 2006 has remarkably increased during this time, especially in the last decade. France stands out, 
with a total of 1.256.118 articles, as the country with the biggest production on the ISI databases in this period. Spain follows it, with 484.883 articles and 
finally Morocco with 15.322 articles (Figure 1). Nevertheless, when the evolution of the scientific production is the aim of the study, Spain and Morocco have 
a higher production growth from the year 2000.  
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Scientific production on the AHCI, SCI and SSCI databases of France, Morocco and Spain, during the period 1980-2006 
The first article co-authored by France, Morocco and Spain, collected by the ISI database is published in 1980. From that date there has been an increase of 
papers published by the three countries (see table 1) and there’s also a growth of number of the countries that sign with them. 
 
Years France-Morocco Morocco-Spain France-Spain France-Morocco-Spain 
1980-1989 597 13 1920 8 
1990-1999 2.733 175 9.415 54 
2000-2006 2.917 487 13.465 116 
Total 6247 675 24800 178 
Table 1. Evolution of the number of articles signed by the three countries: France, Morocco and Spain 
 
The figure 2 represents the countries that have worked in collaboration with France, Morocco and Spain on 6 or more articles, all compiled on the ISI 
databases during the studied period. The high collaboration with Italy stands out, followed by Russia and United States. 
 
Figure 2. Countries network collaboration on 6 or more articles with France, Morocco and Spain during the period 1980-2006 
 
There are some differences on the collaboration patterns between the three countries depending on the different thematic areas. As it was expected, the higher 
number of co-authored works belongs to the Engineering and Technology area (77%). The second position is for the Medical Sciences area (13%) and the 
third corresponds to the Agricultural Sciences area (6%). The fact that there is no paper signed in common by the three countries on the area of Humanities is 
remarkable (see Figure 3). 
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Figure 3. Distribution based on scientific areas of the articles signed by  France, Morocco and Spain during the period 1980-2006. 
 
Even if the average of authors signing a document is almost 27, there are important differences depending on the scientific area of the article. The highest 
number of authors per work is for the articles related to Exact and Natural Sciences, with an average of more than 32 authors per work, followed by the area of 
Medical Sciences, with an average of more than 10 signs per article. The area of Agricultural Sciences has the lowest average of authors per work (5).  
 
4 Conclusion 
This paper shows clearly that the collaboration between France, Morocco and Spain is highly increasing, following the scientific world trends. The results of 
our work show a dynamic scientific collaboration between these countries, with the increasing incorporation of other countries.  The co-authorship on the area 
of Natural and Exact Sciences is the highest, while there is no collaboration on the area of Humanities. The main number of papers during the studied period 
has been published on journals that have been classified, belonging to the ISI, on the subjects of Astronomy & Astrophysics, Chemistry, Physical, 
Geosciences, Multidisciplinary and Instrument & Instrumentation. 
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